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(57) Abstract 

CytHBOCTb H3odpeTeHMa: iutok CHa6seH Ha6opoM 3/iacnraHfc»ix KOHTaKTnpyioiniix no nepuMerpy c 
BHyTpCHHeit noBepxHocTbio Tpy6bi MaH«eT. Mejig^y LfaHmeraMii pacnonoxcH cMa30^mi>m cocraB. ManKerbi 
RMeiOT Hf^cHTswnyio ccMeinno npo^ojibiio-ro4>pnpoBannoi4 Tpy6i>i iipo<J)iinKpoBaHHyH> no ee ena^^iHaM h 
Bbicrynaft^ noeepxHocrb. Ha Bbicrynax uaHxerbi cnadxeiibi peGpaxcn xecTKocTH. >KecTKocTb MaH^er iia 
3Tftuc y^acTKax pasHa hjih 6anbiuc acctkocth MawscT na ynacTKax Bna^:t;iiH. 2 wi. 
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Description (OnHcaiiHC H3o6pcT€nim|: 



|l3o6peTeuHC otuocutch k CTponTCJibCTDy. D wacrnocTH K 3£uuHTe wexajuia Tpy6 ox B03fl^e&cTBiAn 
arpeccHBHbix cpe^, a lOhieHHO k ycrpoiicTDaM fxn^ HaHeccraiH noKpbiTwii hh i»4yi>>cHHioK> rioBepxHocxb 
npo^lomaHO-rxM^iipoBaHiibDC Tpy6. McnojibsyeMbix d HC<|>Tcra3OB0A npoMbmnieHiiocTH npH peMoirre o6cajxHb[x 
ROnoHH. 

W3BecTua ycTaHOHKa, c nowoiJijbio Kcnx>poM u^uuv^puMeciuit: Tpy6bi rxxJjpiapyioT. 3aTCM noAoepraiOT 
HopMannaau^ TOKaMM BbicoKOii wacToxbi (TBM), ii cMa3Ky Tpy6 ocymecraJLHioT ao nocne ro^pirpoBSimH 
H, ecrai flo ro4>pHpOBaHiiH cwasKy Kpyrjibix Tpy6 ocymecranjiioT TOBecTHbotw npHeMawn: caj^orrsjnfBOKf 
CMasouHoro Marepixana, tmeBM3LTmecKvoA pacmojieinicM wim noKpbiBHbMi npo6KaMH. to nocne 
roi^piipODaHitn CMasKy Tpy6 ocyiuecTBaHiOT c noMOcqMO naiijui, CMOMeinioH b cmookc u npbxHx^xiBaeMOM iia 
Tpocc. 

KpoK<ce Toro, cropeBuiyio cMasKy, HaHeceHHyio iiep^ ro<})pKpoBaHueM h oKajiMHy Mcraana nocjic TDM, TaK»e 
cncmycT ynanirrb c BHyrpeKHefi noi^epxHocTn Tpy6bi nep^ gtopiimhom cMasKOu « 

M3BecTHa TaKJKe ycraHOBKa pjisi HaiieceHiui mxtfjfCKK noKpbiBHbix MaTepwanoB Ha BHyTpeHHioio noeepXHocTb 
Tpy6 c noMOiqbio nepeMemaioinjixcH 3jiacTWMHbix npo6oK c McxaHMMecKHM npiiDOAOM. Oaa coctomt h3 fleyx 
3/iajCTMMHbix npo6oK, ojpia h3 KOTopbix noABMKHa. B npocTpaHCTBO MCK^y npo6KaMM sajinBaioT pacuerHoe 
KOJiHuecTBO noKpbiBHoro MaTepHajia w c^aTbiM BO^jjyxoiA, nojiaiBAeiJhJiA tioj\ ir36biTOUHbiM AaBneHneM 0.2 - 
0,3 Mria, nep€Men3,aioT npo6iui no Tpy6onpoDOAy. npo6Kii coo^aioT Hco6xo;xMMyio KoirraKTiiyio 
rcpMCTiWHOCTb» a HX napymibiM A^aMcxp Bbr6iTpaioT e saeMCHMocTii or j^asnemi^ cmaToro bo3TO^^ 
BR3K0CTM noRpbiBHOPO MaTCpiiaaa H B03&^oaHOCTH ocraBneHMH iiocjieAHero b bmac tohkopo mtokopo cnon 
Ha BHyrpemieA noeepxHocTv Tpy6onpoB0Aa. 

Op^iaKO TaKHe npo6Kii unw ManmeTbi HCJibSH wcnoji t>30Ba'rb b po^jpMpoBaHHOi* Tpy6e, Tax KaK hct KOHTaKxa 
MaHmeTbi co bccm nepHwerpoM TpyCbi. KoirraK-r MaHwer m iipoAanbHo-po4>pwpoBaHHOM xpy6bi 6yneT ixuibKo 
no BnoffyaiaM ro4>p» a na Bbicrynax ro<J>p ddmay ero OTcyrcTDKn c kfaiisLeraMii 6y^yT CKannMsaTbCfl oTXOflbi 
o6ropeBniero Merajuia n npeAt^^ymefi cMasKii. noBTopHan c&^asKa nocne o6pa6oTKH TBU raKJKe 6y^eT 
oaTesaxb na onra HcnpiajgnMaeMbte Maw&exou ynacTiui. 

Sa^aMeft H3o6pcTCHHH hbjihcxch noBbiracHne Ka^ecxBa cMasm c OAiioBpcMeHHOft o^mcncoft BHyTpeHHcft 
noBq>xHOCTH npoAanbHO~ro4>piqx)BaHH0H Tpy6bi 3a cuex o6ecne^eHHH KOHraKTHOPO npHneraini^ MaHisex no 
nepiAiexpy BHyrpeHueu noeepxHocxu o6pa6aTbiBaeMOH Tpy6bi. 

IlocTaBJieHHaH upm» flocTHraercH tcm, hto Maiusexbi UMeiox iqxxJ)itnaipoBaHnyK> c BO&fjfiaiaMki h BbicxynaMM 
noBepxHOCTb* HACHTMiiHyio ceueHHK) ROHxaRXHpyiomefi Tpy6bi. Ha Bbtcrynax uapuRexbi cHa6»eHbi pe6paMii 
xecxKOCTH. npH 3T0M KecTKOCTb Maitscx Ha 3TMX yqacTKax paBHa vam 6Qnbnie wecTKOCTH Maimer na 
yvacTKax hx ona^^HH. 

KoHxaK'nian noBepxHocxb noABnmbix a HenoABM^mbix MaiuKcx i^eHTH^ffia BHyrpcHHCMy npo^KTOo 
o6pa6axbiBaeMot& xpy6bi no ec ncpHMcxpy. Tan kqk npo4>Hnb xpy6bi hmccx cnomyio ^pMy, cocroHmyio h3 
conpHAeHHbtx ywacxKOB Bbicrynoe h bhs^ahh, to p^ft xoro, itTo6bi Mansexi^ ne xepHjiH ycTofiruHBOcxb ripw 
npoABUHLeHKH B xpy6e. Ha MtaHxerax no BbicxynaM BbmonHCHbi pe6pa xecTKocni* Koropbic o6ecnc«HBaioT 
paanoMepHoe npiusanie MaHxiex k xpy6e h HaHecciDie CMa3KH pasHOMcpHbiM cnoeM. 

>KccTKOCTfa Manser paaniraia iia enanintax h Bwcrynax, raK KaK cima TpemfH c Tpy6ofi na Bbicrynax 
dojibme, mcm na BnaAHHax. FlpH paBHOfi ^ecTRocru Ae4>opMai^MH na Bbicrynax MaHTser 6yncT 6oJibnie, ^ro 
MOAer npHDecTH k aaxcKaHKio pe3MHbi n 6once SbicrpoMy ec MOHOcy. Hcnojnieime pe6ep wecxKOcnt Ha 
Bbicrynax MauHcer ynpowner hx. npHueM cxenenb AccrKocm 3aBHcur or wapKM pe3MHbi, ee 
anacTHtiHocrH. roimiLiHbi MaH^Kexbi m pa3MepoR nponojibHu-ixxtpHpoBaHHofi Tpy6bi. 

Ha <^Hr.l M3o6pax(eH otwfiiA bhr ycrpoiicTBa: iia ^vsr,2 noKaaaiia b nonepevioM ceueHKH MaHKexa c 
npo<]>HnMpOBaiiHOH KOHxaKXHOH noBepxHocxbio. noMeiq,eKHan BHyrpb npoAO/ibHO-rojipHpoBaHHOH Tpy6bi, 
pa3pe3 A- A Ha^wr.!. 

YcTpoftcxDO cocTOHT H3 Ha6opa aenoABHWHbix MaiuKex I h iioabii>rhoi% Manmexbi 2 c pe6paiwai mecxKocxw 3. 
pacnojiOTKeHHbtx iia mxoKC .4 k cMa3KH 5, Koxopan sanonHwex npocxpancxBo Mox^y MaroKexaMn 1 h 2. a 
TaK»e coAepJKMT KpuuiKy 6, KoropaH cocxowx m3 ocHODaHMH 7 m 8 m 3arjiymiai 9 co mxyuepOM 10. 
3aKpenjiCHHoA na ROHue npoAOJibHO-ro^^pHpoaaHHOii rpyCbi 11, HMCKHueii Bna^HUbi 12 w Bbicrynbi 13. 

YcTpoiiCTBO padoxacx cne^yiomuM o6pa30M. 

HeiioAHmRHbie MaKmexbi 1 wecxKO KpennxcH na oixokc 4 u BBOflHXCH c xopua d npoAOJibHO-rxxJpwpoBaHyio 
xpy6y 11, a MaiUKexa 2 nacamMsaexcn na uitok 4 c BoaMOMOiocxbJO nepcMein^eHMW no uixoKy. ripocxpaHCTBO 
Mem^y 3THMJ1 MaHmexaMM 3anQnHHCxc« cMaootOibiM ctxrraHOM 5. Ca6paiiHbie na uttorc MaRTRcru 
npoflBwrajoT EDiyrpb xpy6fc»i, 3ax€M c xopua xpy6br 11 oACBaiox w Kpcivix ocHOBaimfi 7 m 8 m 3arvi3nnKy 9 co 



nrryuepoM 10 pasi^eMHoA Kpbnmar 6. riocne MOHTsusa ycTpoftcroa na Tpy6c 11 ^tp€3 mryuep 10 noflaercH 
AaancHHe Dco^yxa. nofl acuctoucm Koroporo npoucxo/piT npoflHoateHMe BHyrpM Tpy6bi Mauxer 1 u 2 co 
niTOKOM 4 M CMasRoA 5 Mtmjjy hhmm. flpii 3Tom ua6op HcnoABWJKHbix MaHAer 1 cHUMacr c BHyrpeHHcft 
nooepxiiocrrH rxpo;;Qnbiio-ro<|>pitpOBaHiioA Tpy6t»i 11 cTap3no cKiasKy. OKamuiy. a no/;HMXCHan MaHiKera 2 no;^ 
AeftcTtmeM ;iauficitiiH uuu/o^xa cKOfibawT no inroKy. CwasKa 5 ESbij^aanHBacTcn b oanop Mes^Qr MaH«cToA m 
npo4)aneM Buyrpeioieu noEiepxHocni Tpy6bi 11 m HaHoaircH na ary noeepxiiocTb. 

ripH BbixoAC M3 Tpy6bi 11 iia6opa MaH»cT 1 n 2 iipomaa^HTCH otkjuomchhc no;;aMH oooAyxa Mepes nrrymcp 10 
u/^eMoiiTox pasiaeMuofl Rpbinnui 6. 

TaK KaK MajOTCTbi 1 h 2 kmciot 4>opvfy npo^^unn HapymHOK KoirraKTHOft noDepxnocTn, H^enrinnyio 4»opMe 
BayrpcHHeft noeepXHOcrw rrpo^0JTbH0-ro4>pHpoBaHH0Jl TpyCbi ]!♦ to BHyrpeHHHH noBcpxHocrb 'TpyCbi 
paeuoMepuo ovuuuaercH HenoABumubiMu MaRseraMii 1, to ecTb nepc;i HaiicccuHCM CMaoEH uodou crapan 
CMa3Ka yjifijuierrcsi, a b aaaop McxiAy MaH^Rerofi 2 h BHyTpeHHeit noBepxHocTwo Tpyfiw U sbiAaamiBaeTCJi 
CMa3Ka. KOTOpaH pasHOMepHO HaiiocHTCH no BHyrpeHHew noBcpxHocTM no bcch mmnc Tpy6w. B kslte^om 
TimopasMepe o6c9^^ibix Tpy6 oTflCJibiioft Tomnsnibi npuMeHHercn nnacTbipb, Amma nepHMcrpa 

HapyxLKOfi noBepxHocrm Koroporo HecKonbKO 6onbiiie fljumbi BHyrpcmicM nosepxHOCTH oSca^noii Tpy6bi b 
mtTepeane peMOHra. A tok KaK ^jnnia nepHMcrpa ^yw RajK^oil Toara^mbi ctchkm cbo«. to h HHyrpeHHUft 
iipo4»iDib nnacTbipH Kaus^oA TOjixnjiHbi ctchkh o6c2^nHoil Tpy6w paamnen h cootbctctbchho 

ueo6xo;:;Huo cBoe ycrpoiicTBo. 

3aBiiCKM0CTb pa3MepoB MaHTKerbi OT Tiinopa3MepOB ro^pHpoaaHHUx Tpy6 cDe^ena b Ta6jiin^. 

npe^piaracMoe ycrpoiiCTBO mohcct 6biTb wcncuihOOBaHO npw H3POTOBneHMM nnacTbipcM, npHMeHHCMbix pjiH 
DOOcxaHOBneuHH repMcnsHHocxu o6caAHbix kojiohh ^MaMeTpoM 140, 146, 168 Km h /^pyncc pa3MepoB. 

Cjie^^yer Mwerb bbmto^' ^ aaowcMMOCTM ot TBep;;ocTM peamibi ;^«aMCTp noABHAHoil MaiuscTbi fipjimcH 
6biTb paBHbiM ;^iaMeTpy HcnoomKHbix MaHmer (npH Macno6eii30CTOftKofl peaime cpe^Reii TBep^^ocTH) iuth 
ii^eHbine hx ^Maxierpa (npM Macjio6eH3ocT0MK0M peoHHc noBbinieHHoii TBepnocni). riocjieflHee ycjioeae yHTCHO 
Bfipyx nocne^pmx rpatj^ax Ta6jiHqbi* 

McnoJibsoBaHiie M3o6pcTeH»m noaoomrr noBbicHTb KauecTBo HaHeccHMH CMaatm Ha HHyrpcHHioio 
noBepxHocTb npoflonbHO-rocJpwpoBaHHbix Tpy6 h 3HaHHTenfaiio coKpaTHTb TexHOJionsuecKyio onepaaLoo no 
no^roTOBKe Tpy6bi k KfcnanhSOBaiono BCKBaKime. 

TasaR MaiDECTa Moser 6b[Tb nptiMeHeHa TaK»e npw o6pa6oTKe npoAonbHO-ro^pKpoBaHHbix Tpy6» b 
paamfTObix ycrpottcTBax. rjie ohm ncnonbsyiOTCH. 



Claims |<t>op^yrna H3o6pcTCHH>i|: 



yCTPOaCTBO fl/IH HAHECEHMH CMA3KM HA BHYTPEHHIOIO OOBEPXHOCTb 
nPOflOnbHO-rOPPMPOBAHHOM TPYBbl. coAcpwamec MCxaHWMCCKM» npwDOfl. uitok c Ha6opoM 
3jiacTnMm»ix KOHTaKTupyionvix no nepHMcrpy c BHyrpcHHeii noBcpxnocTbio Tpy6bi uanTKer, 
pacnonoKeHHbQf Mcmpy MsuuKerauM cMci30HHbm cocraa a 3anopiibm y3en. oT/niMaion^eecn tcm, hto 
MaiUReTbi HMciOT i^^ciiTiranyio ccMCimio npo^onbuo-rtx^piipoBaHHOii Tpy6bi npo<|>HJiwpoBaHHyio no cc • 
sns^KHau n BbicrynaM noBepxHocTb« npn 3tum MaiiKerbi Ha Bbicrynax cHa6se«bi pe6paMM jkcctkocth, a 
lEecTROCTb hiawEeT Ha 3Tmx yMacTKax pacHa kjih 6anbuie mecxKOCTH hisMxer Ha ynacTxax hx enaAUH. 



Drawing(s) tMepreKHl: 
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(54) DEMCE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to constmction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, w^hich serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coaling material is apphed to the imier surface of the piping, . 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups fioni becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stifftiess at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on (he rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 1 0 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 11, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e,, before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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